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tions (and they certainly are of tlie highest importance when 
we try to consider all the features of time and duration, in- 
tensity, and direction and the attending noises) still, owing 
to the fact that observers are generally taken unawares, the 
Editor must urge those persons, and especially those institu- 
tions that 'can afford to maintain a Weather Bureau seismo- 
graph, to contribute thus greatly to our knowledge of this sub- 
ject. In the annual report of the Chief Signal Officer for 
1875, pages 374-377, the Editor submitted a few suggestione 
as to the observation of earthquakes. Among the apparatue 
for recording direction the following suggeetion may be worth 
considering : The linear extent of the horizontal movement of 
the earth may be computed from the movements of several 
heavy balls of diflerent diameters and moments of inertia 
rolling or sliding on a perfectly horizontal plane. The plane 
should be strewn with a fine powder that will serve to mark 
tlie path of each ball. The balls should be covered with a 
very thin layer of some lubricant, such as tallow, to which 
the powder will stick if the hall should roll. The plane should 
have a rim and a glass cover to exclude dust and wind. Every 
detail of the motion of the balls will thus be recorded on their 
own surfaces and that of the plane. The horizontality of the 
plane must be determined after the earthquake shock as well 
as before. The balls must be as truly spherical and homo- 
genous as possible, and, in order to secure dieerent sizes and 
densities one might: for ecoaoniy7s sake, use the steel balls of 
the bicycle axles, the best of agate marbles, billiard balls of 
ivory and the Japanese spherea of quartz crystal. From the 
recorded movements of these balls one may deduce the direc- 
tion and force with which they were projected from their ori- 
ginal position of rest by the earthquake shock, hut the com- 
putation, of course, involves a knowledge of dynamics.] 
FROSTS IN SOUTHERN C B Z I L F O ~ - T ~  PREDIC- 

TION AND PREVENTION. 
The following article from the Los Angeles Express of Jan- 

uary 4, 1896, presents the valuable results of much experi- 
ence in that region, and may apply, with slight modifications, 
to some other portions of the country : 

One of the most reliable horticulturists of this section, James Boyd, 
of Rivewide, has laid down some rules bearing on this subject, in the 
Press, that are interesting, and their correctness is vouched for by years 
of experience and observation. He states that, as a matter of fact, the 
thermometer has seldom been known to fall between sunset and sun- 
rise more than 10' in a cold wave, or. say, to make sure, from 7 to 8 
o'clock at night to the same hour nest morning. For instance, if the 
thermometer is above 40' at 8 o'clock at  night, it need not be cxpected 
to fall below 30' before the liest sunrise, although sunrise Nometinies 
witnesses a fall of a degree or two for a few minutes, which usually 
does but little harm. 

A ain, if the wind blows all night, no matter how cold it feels, it will 
not freeze to hurt anything in the orchard; but if the north wind blows 
cold all day and dies down about sundown, with snow on the San Ber- 
nrrdino Mountains, it is well to prepare for the worst. But, again, if 
the barometer is low there will not come a destructive freeze. All of 
our injurious frosts have come with an exceedin ly high barometer, 
and, np matter how much it may threaten, the cofd is not likely to be 
excessive. The thermometer may stand for hours below the freezing 
point without freezing the fruit. If, on cutting the fruit, the juice flows 
freely it is not damaged. It must not be forgotten that it takes a much 
greater degree of frost to freeze a mixture of salt and water or sugar 
and water than of pure water, which fact is what eaves the fruit; and 
preen fruit is much more easily daiiiaged than thatwhich is ripe; a fact 
that is demonstrated every season in our vineyards, where immature 
gra )e8 will be frozen while ripe fruit will be untouched. 

'llhere is one other point that may be laid down aa a certainty, and 
that is, that the thinnest film of haze overcasting the sky will imme- 
diately raise the tem erature several degrees. It is better not to run 
water, except when a[ signs point to a eneral freeze, for undoubtedly 
niuch harm results to the orchard, an3 also to the fruit, from having 
thc ground saturated for days, or even weeks, at a time, for rain usually 
follows any cold spell in a few days, and the constant wetting of tlie 
soil is very apt to produce puffy fruit later on. 

RATE OF ADVANCE OF RIVER FLOODS. 
The rate a t  which river floods advance down the stream 

must, of course, depend upon the nature of the bed of the 
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stream and the extent to which -its banks overflowed. The 
cross section of the flood of water beconies so large in the low- 
lands and flats that the forward advance is correspondingly 
small, and, in fact, every broad piece of overflowed bottom 
land becomes a pond, temporarily, in which waters may ac- 
cumulate, and thus diminish the severity of tlie flood in the 
lower parts of the stream. Each stream has, therefore, pecu- 
liarities of i ts  own and demands a special study. The rates 
of advance derived from the study of one river can not be ap- 
plied to another without material multiplication. As, how- 
ever, detailed studies upon river floods have as yet been made 
in only a few river valleys, we submit the accompanying re- 
port, extra.cted from the proceedings of the Rochester Academy 
of Science, as illustrating the class of work that might profit- 
ably be repeated by engineers, for the snialler rivers a t  least, 
throughout the country. When we know a t  what rate the 
small rivers feed the larger ones we shall be better able to 
study the floods in the latter. 

Mr. J. Y. McClintock, surveyor for the city of Rochester, 
having returned from an examination of the Genesee River 
in May, 1894, gave an address, of which the following is n. 
summary : 

We have lately seen in the Genesee Valley the third greatest flood 
that haa occurred for thirty or forty ears. Studies have been made 
to determine at what rate oP speed t i e  height of the flood traveled 
from Mount Morris to Rochester, and as this flood ran reat enough to 
cover the broad flats it gave a good example. I founj that the flood 
was at its height as follows: Mount Morris, May 21, 3 a. in.; Genesen, 
May 21, 13 m.; York, May 23, 9 a. in.; Avon, May 23, G a. in.; Rochex- . - .  . - .  
ter,-Mk 23, 3 p. m. 

The dstances down the general course of the valley are as follows: 
Mount Morris to Geneseo. 54 miles: Geneaeo to York. 3 miles: York to 
Avon 53 miles; Avon to Rozhester, 18 miles. 

This shows that the flood starting from Mount Morris moved at the 
following speeds: To Geneseo, 0.6 mile per hour; from there to York, 
0.14 mile er hour; from there to Avon, 0.21 mile per hour; and froin 
there to iochester, Court Street dam, 2.25 miles per hour. The total 
time from Mount Morris to Rochester, 59 hours. 

Apparently the velocity increases faduallv, although not regularly, 
de ending upon the width of the va ey, which is very much narrower 
bePo6 -4von than above, and affords less storage capacity. 

From our observations at Rochester we had come to the conclusion 
that the flow of water during this flood was nearly one-third less than 
the flow of 1565, when so much damage was done. I was able to verify 
this conclusion by interviews with old residents at  various poinG aloiig 
the river. At York the high water of 1865 waa about three feet abow 
that of 1894. At Avon it was somewhat over two feet above. 

One other important point was as to whether the great flats would 
furnish storage room for the flood below the surface of its grrmnd t n  
any such extent as is usually assiimed. This I was able to learn 11y 
ocular demonstration. 

The river banks proper are general1 quite stee of clayey soil, from 
8 to 12 feet high, and aa the level of tKe river ha? fallen from 13 to 15 
feet within a few days, the ground has not had time to dry out, but 
was exuding water from its whole surface. This showed that the flats 
act as a great stora e. The importance of this will be shown by Mr. 
Rafter in his fortkoming report on the roposed storage dam. He 
will call attention to the fact that the 60 to 88 uare miles of flats when 
soaked with water will hold far more than x e  great reservoir to be 
made. 
STORM WAVES ON THE G R m T  LAKES AND THE OCEAN. 

The waves that occur on a body of water are of several 
kinds and origins. We speak of short waves and long waves 
when we have in mind those that can l)e seen in their whole 
extent from any ordinary point of view. The lengths of such 
waves, from crest to crest, vary from a few yards to a mile. 
We speak of a ground swell, or a long swell, when the rise 
and fall of the water is but a few feet, and takes place so 
gently that we scarcely see it as a wave on the surface of the 
water, but either feel it by the motion of the vessel or recog- 
nize it by the character of the surf. The small waves due to 
light winds, or to the interference of two opposing currents 
of water, are generally known as ripples or rips; there is, 
however, a still smaller wave known as the capillary ripple, 
which does not concern us here. Some forms of ocean swell 
are due to distant storms whose violent waves have, in the 
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